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HOACHUTEJBHASA 3AIINCKA

VYyebnblli Kypc «Anredpa U Hayajga MaTeMaTHUYECKOrO0 aHaJIN3a» SBISIETCS OAHUM W3
HanOoJiee 3HAYMMBIX B MPOrpamMMe cpeaHero ooOiiero oOpa3oBaHUs, MOCKOIBKY, C OJHOMN
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYPCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIUICHHUE
oOy4Jaronuxcsi Ha ypoBHE, HEOOXOUMOM JIJIi OCBOCHHUSI MH(POPMATUKH, OOIECTBO3ZHAHUS,
UCTOpPUHU, CIOBECHOCTHM M JPYrMX JUCHMIUIMH. B pamkax naHHOro y4eOHOro Kypca
oOy4JaronIuecss OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHajau3a 3aKjia/ibIBa€T OCHOBY JJIA
YCHEIIHOTO OBJAaJACHUS 3aKOHaMHM (PU3UKH, XUMHUHU, OHOJOTHMH, MOHUMAaHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HH, IMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIIOJIb30BATh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLMSIMH aireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIUU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHNE U KOHKPETU3alUI0, a0CTparupoBaHUe W aHAJIOTHI0, POPMUPYET KPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydeHus yueOHOro Kypca «Anredpa u Hayajga MAaTeMaTHYECKOTO aHAJIU3a»
oOyuJaroluecs: MoJly4aroT HOBBIM ONBIT PELICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MaTEMATUYECKUX MOJENIEH pealbHbIX CUTYAlMil, HHTEPIPETAIUN OJTYYECHHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITHUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepHall, ClOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk M 4epe3 cHeuupuKky y4deOHOW JeATEeNIbHOCTH, TpeOyrouei
IIPOJIOJKATEIBHOM KOHLIEHTPAUMM BHUMAaHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a IOJyYE€HHBIN pPE3yJIbTar.

B ocHoBe MeTonuku oO0y4yeHus anreOpe M HayajlaM MaTeMaTHYECKOI'o aHalIMu3a JICKUT
JEeSATENbHOCTHBIN MPUHILIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaIM3a»
BBIJICJIEHBl CJEAYIOLINE COAEPKATEIbHO-METOANYECKAE JMHUU: «YHCIIa U BBIYMCICHHS,
«Dyukmun u rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Havama wmaTemaTH4ecKkoro
aHanu3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHbBIE COJIEpKATEIbHO-METOIUYECKHE JTUHUU
M3Yy4aroTcs Ha MPOTSLKEHUH ABYX JIET OOYYEeHHs] Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus,
€CTECTBEHHO JIOMOJIHAS JpYyr Jpyra M TMOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU H
pasnenaMu. JlaHHBIM y4eOHBIA Kypc SBIISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coiepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHaIu3, TEOpHUsI MHOXKECTB, MaTeMaTH4eCcKas JIOTUKa U
apyrue. Ilo wmepe Toro kak oOydawmuecss OBJIaAeBalOT BcE€ OoJee MUPOKUM



MaTEeMaTHYECKUM aIapaToM, y HUX MOCIEI0BATebHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEeaJbHOW CHUTyalUH, NPUMEHSATH 3HAHUS,
NOJyYeHHbIE TMPU HM3YyYEHUU Yy4yeOHOro Kypca, s PELIEHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTEMAaTUYECKON 3a/1a4M, a 3aT€M UHTEPIPETUPOBATh CBOM OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «YuWciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaToO Ha
YPOBHE OCHOBHOro o0mero ooOpaszoBanusi. Ha ypoBHe cpeanero ooOuiero o0pa3oBaHUsS
0cob0e BHHUMaHUE yaenseTcs (POPMUPOBAHUIO HABBIKOB pAallMOHAIbHBIX BBIUYMCICHUH,
BKJIFOYAIOLIMX B C€0sl MCIOJIb30BaHUE pPa3IMuYHbIX (OpPM 3amHuCH YHCIA, YMEHUE JeaTh
MPUKUJKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS,
paboTaTh € MaTeMaTHYECKUMH KOHCTAaHTaMHU. 3HAKOMBIE OOYyYaIOIUMCS MHOXECTBA
HaTypaJbHBIX, LENbIX, PALMOHAIBHBIX U ICHCTBUTEIIBHBIX YHACET TOMOJIHAKTCS MHOKECTBOM
KOMIUJIEKCHBIX 4HCell. B KaXXIOM M3 3THX MHOKECTB PaCCMATPUBAIOTCS CBOMCTBEHHBIE €MY
cnequpUUecKre 3alayd MU Olepaluy: JACJIICHHE Halelo, ONEPUPOBAHME OCTaTKaMU Ha
MHOKECTBE LEJbIX YUCE, 0COObIE CBOMCTBA PALMOHAIBHBIX M UPPALMOHAIBHBIX YHCEI,
apu(pMeTUYECKHUEe OINepalnuy, a TaKXKe HW3BJICUYCHHE KOPHS HaTypalbHOW CTENEHU Ha
MHOXXECTBE KOMIUIEKCHBIX Yuceld. brarogaps IOCiIeI0BaTEIbHOMY PAaCIIMPEHUIO Kpyra
UCIIOJIB3YEMBIX YHUCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMHU MX IPUMEHEHHUs Ul PEUICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
pOJIM B TMOCTPOCHHHM MOJENEH pEabHOTO MHpA, IIUPOKO HCIHONB3YIOTCA 0000IIEeHHEe U
KOHKpETH3aLusl.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PEAIM3yeTCs Ha MPOTSHKEHUH BCEro 00y4eHHs Ha
YPOBHE CpeAHEro ooOmero oOpa3oBaHMs, IOCKOJbKY B KaxaoM paszaene I[Iporpammbl
MPEAYCMOTPEHO pEUIeHHWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaroniyecs
OBJIAJICBAIOT  PA3JIMYHBIMM METOJAAMHM PEIICHHS PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMUUECKHMX U TPUTOHOMETPUUYECKUX YpPaBHEHWH, HEPABEHCTB HU
CUCTEM, a TaKXKe 3ajad, coJAepXkalMx napaMmerpbl. IlomydeHHblE yMEHUS IHPOKO
HCIIONIB3YIOTCSL MPU MCCIEAOBAHMU (PYHKIMH C TOMOLIBIO MPOW3BOJHOM, MPHU PEIICHUU
NPUKIAAHBIX 3aJad M 337a4 Ha HAXOXKJIEHUWE HauOONbIIMX W HAUMEHBIIMX 3HAYECHUN
¢bynkumu. JlaHHas conep:kaTesibHas IMHUS BKIIOYAET B ce0s Takxke (hOPMUPOBAHUE YMEHHI
BBITNIOJHATH pacuéTel o (opMyiaM, npeoOpa3zoBaHUs pallOHAIbHBIX, UPPALMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKEHUMN, COJEpXKAIUUX CTEHEHU U
norapuMbl. brarogaps n3yyeHuro alredpanyeckoro mMaTepuana MPOUCXOAUT JaJIbHEWIIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GOopMUPYIOTCS
HAaBbIKU JIETYKTHUBHBIX pacCyKICHHUM, pabOoThl C CUMBOJBHBIMU (hOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHJIE PAaBEHCTB W HEPaBEHCTB. Auredpa mpeisiaraert
3¢ (deKTUBHBIE UHCTPYMEHTHI JUJISl PEIICHUSI MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK sI3bIKa HAyKH.

ConepxarenpHo-MeToauueckas JMHUA « DyHKIUHA U TpaUKuU» TECHO MEPETIETAaeTCs C
APYTUMU JIMHUAMU Y4eOHOro Kypca, IIOCKOJbKY B KAaKOM-TO CMbICie 3a4aéT
MOCJIEIOBATENbHOCT M3YYEHMs Marepuana. l3ydeHue CTeneHHOM, MOKa3aTelIbHOM,
gorapu(MUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMCTB H TIpadUKOB,



UCIOJIb30BaHNe (QYHKIUHN NIl pelIeHHs 3a/1ay U3 IPYrUX yYEOHBIX MPEIMETOB U peaibHOU
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oosbllioe BHUMaHKE yaenseTcss GOPMUPOBAHUIO YMEHUSI BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATH IMOITYYEHHBIC
byHKIIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAleJIeH Ha
pa3BUTHE YMEHHMHI U HABBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BEITMYNHAMU B
paziuuHor  (opme: aHaIUTHYECKOM, Trpaduueckol u cioBecHoW. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA  «Havana  MareMatnyeckoro  aHanaus3a»  MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK Y NMPUKIAIHBIX 3a/1a4, TOCTYIIHbIX
oOy4Jaronumcsi, TaKk Kak y HHUX MOSABISIETCS BO3MOXXHOCTb CTPOUTH TPadUKU CIOXHBIX
GyHKUMHA, OompenessTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOLIAAU
buryp u O0O0BEMBI TeN, HAXOIUTh CKOPOCTH U YCKOpEHHUs ImpoleccoB. JlaHHad
COZEepIKaTeNIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IOCTPOEHUS MAaTEMaTUYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLMAIBHO-DKOHOMMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEMaTHYECKOr0  aHalM3a CHOCOOCTBYET pa3BUTHUIO  aOCTPaKTHOro, (HopMajbHO-
JIOTUYECKOTO W KPEaTUBHOTO MBINUIEHUS, (POPMHUPOBAHHUIO YMEHUW pacro3HaBaTh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyarommecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTaTaX, MOJYYEHHBIX B XO/I€ Pa3BUTHSI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpax.

CopepxarenpHO-MeTOINYECKAsT JIMHUA «MHOXeCTBa U JIOTHKAa» BKJIIOYAET B ceOs
AJEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETHKO-MHOKECTBEHHBIE
MPEACTABICHNS IPOHU3BIBAIOT BECh KYypC IIKOJIbHON MaTEMaTUKHU U Mpe/jiararoT Hauoosee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMUNA BCE pa3/ielibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U UX IPUIIOKEHUS B E€IUHOE ILEJIOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTh 00YYaIOIEMYCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK COBPEMEHHOW MATEMAaTHUKH W MCIOJIb30BATh €ro ISl BBIPAKEHUS CBOMX MBICIIEN.
JlpyruM BaKHBIM IMPHU3HAKOM MAaTEMATUKHA KaK HAyKW CJIEAYeT MPU3HATh CBOMCTBEHHYIO €M
CTPOTOCTh OOOCHOBAaHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM I[paBWJIaM  MOCTPOEHUS
J0Ka3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YEeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUJIEHUS OOY4YarOMIMXCs, IMO3BOJSET MM CTPOUTh CBOHM
pacCyKJIeHHs Ha OCHOBE JIOTMYECKMX TMpaBwi, (OpMUPYET HaBBIKM KPUTHYECKOTO
MBIIUICHUS.

B yueObHOM Kkypce «AnreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBI ~MaTEMAaTUYECKOTO  MOJIECIMPOBAHMs, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB MOCTPOEHUS MOJENEH pealIbHbIX CUTYyallUil, UCCIAEAOBAHUS ITUX
MoOZieJield ¢ TMOMOILBIO amnmnapara anreOpbl U MAaTeMaTHYeCKOro aHaliv3a, WHTEpPIpeTaluu
MOJYYEHHBIX PE3yJIbTAaTOB. Takue 3aaHusl BIUIETEHbI B KaXIbI U3 PA3J€JIOB IMPOTPAMMEI,
MOCKOJIBKY BECh Marepuall y4eOHOTro Kypca UIMPOKO HCIOJIb3YeTCS [UIsl PpEeLIeHHs
NpUKIAAHBIX 3a1ad. [lpu pelieHMr peanbHbIX MPAKTHUYECKUX 3aJad  OOydaroniuecs



pa3BUBAIOT HAOIOATENBHOCTh, YMEHHE HAXOAWTHh 3aKOHOMEPHOCTH, aOCTParupoBaThCA,
UCIIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh Mpobiemy. [lesTenbHOCTh MO
(GhOpMUPOBAHNIO HABBIKOB PEIICHHSI TIPUKIATHBIX 33729 OpTaHU3yeTCs B TPOIECCEe U3yUSHUS
BCEX TeM yueOHOro Kypca «Anrebpa 1 Hayaia MaTeMaTHUECKOTO aHAIIA3ay.

Ha wusyuyenme yuebOHOro kypca «AnreOpa ¥ Hayala MaTeMAaTHUYECKOTO aHaIH3a
oTBoauTCcs 272 4vaca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kimacce — 136 gacoB
(4 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PEabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernyeckuil KOpeHb HaTYpaJbHON CTEIICHH M €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHUCJIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUSI HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyaldd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucao €. @opmyia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (PyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIONIaAeH TUIOCKUX (GUTyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA,

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GuU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM — JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPO0IJIeM, OpUeHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEeICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH J€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pPa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITh IJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUPATh CIIOCOO PEIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAaHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJaTh TMPOIECC M Ppe3yJbTar padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZHO OMNEpUpPOBATh TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIIBHBIX YpPaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB I PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Bueta
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHHUM,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpAaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAaHUEM alllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OIpPENETCHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HAaueHHEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM OKA3aTeIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIB30BATh MX TpadUKU JJIs1 pEUIeHUs
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIICHUH 3a/lad U3 APYrMX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEIACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IOCIIEIOBATEIIbLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (YHKIUH, 3HATH IPOU3BOIHBIEC IIIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOO/IHO ONEpUPOBaTh TMOHSATUSIMU: HATypalbHOE W LEJIOE YHCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE o0O0pa3bl ypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIeOBaHUsS (YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOro (PopMylion uim
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.

1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1 bubnnoreka [JOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/7f4131
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnoreka [JOK
LEJIbIM I10Ka3aTeIeM https://m.edsoo.ru/7f4131

3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 bubmmnoreka HOK
HppaumnoHnanbHble ypaBHEHUS https://m.edsoo.ru/7f4131

4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f4131

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/7f4131

6 TpuronomeTpruyeckue BbIpaXeHUs U 29 1 bu6mmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f4131

but6mmorekxa [IOK

7 [TocnenoBaTeTbHOCTH M IPOTPECCUN 10 1 https://m.edsoo.ru/7f4131

8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 Eggﬁj&fg&?ﬁﬁ £4131

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 5 but6mmorekxa [IOK

3HAHUH

https://m.edsoo.ru/7f4131e
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanue QyHKIMI ¢ TOMOIIBIO 29 1 bubnuoreka [IOK
MPOU3BOIHOMN https://m.edsoo.ru/7f4131
bubnunoreka LIOK
2 Hepsoodpasnas u murerpan 12 1 https://m.edsoo.ru/7f4131
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 bubmmoreka [JOK
TpuroHomeTpuyeckre HEpaBEHCTBA https://m.edsoo.ru/7f4131
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 1 Bu6moteka [JOK
norapuMuUecKue HepaBeHCTBA https://m.edsoo.ru/7f4131
bubnmorexa LIOK
K 1 1
> OMILICKCHBIC THCTa 0 https://m.edsoo.ru/7f4131
bu6mmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHIE THCTA 0 https://m.edsoo.ru/7f4131
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 HOKaSaTeHII))HIII)IX U JIora I/I(l)l\fPII)q:CKI/IX 12 1 brbmmorexa LTOK
. P https://m.edsoo.ru/7f4131
YpaBHCHHIA
bubnunorexa LIOK
1 1
8 3azait ¢ napameTpamt 6 https://m.edsoo.ru/7f4131
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL bubmuorexal [OK
9 - 16 2
3HaHUHN https://m.edsoo.ru/7f4131
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka Kontpoabsubie IIpakTuueckue A op
Bcero u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcbl

1 MHoXxecTBO, oneparuu Haj 1 bubnnoreka [JOK
MHOKE€CTBAMHU U UX CBOMCTBA https://m.eds00.ru/7f414736

2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO- Bu6 OK

3 MHOKECTBEHHOTO ammapara Jijs 1 nommoreka L{

https://m.edso0.ru/7f414736
pelieHus 3aaa4y
Pannonaneuble yncna.

4 OOBIKHOBEHHBIC U JICCATUIHBIC 1 bubmuorexa [JOK
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/7f414736
MEPUOIUUECKHIE TPOOH
PanmonaneHblie yncna.

5 OOBIKHOBEHHBIE U JICCSITUYHBIC 1 bubmuorexa [JOK
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE https://m.edso00.ru/7f414736
MePUOIUYECKHE TPOOH

5 [Tpumenenue apoOeii U NPOLIEHTOB 1 Brbmorexa [IOK
JUTS pETIEHHs TPHKIAHbIX 33124 https://m.edsoo.ru/7f414736

v [Tpumenenue apoGeii u NPOLIEHTOB 1 Brbmiorera [IOK
JUTS pETIEHHs TPHKIAHbIX 33124 https://m.edsoo.ru/7f414736

3 JleliCTBUTEIBHbIE YUCIIA. 1 bubmorexa TIOK
PallHOHATHHbIE H HPPAIHOHATHHBIE https://m.edsoo.ru/7f414736
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qucia

Apudmerndeckue onepanum ¢

bu6mmoreka [IOK

9 CHCTBHTEIBHBIMH JHCIIAMH https://m.edso0.ru/7f414736

10 Monymi JEHCTBUTENLHOIO YHCIIA U E;ISSJ.I;I;T:;?) grou/I;f4l4736
€ro CBOcTBa S :
[TpuGmxEHHBIC BEIYMCIICHHUSI, bubnunoreka [JOK

11 MpaBuJia OKPYTIECHUS, IPUKUIKA U https://m.eds00.ru/7f414736
OIICHKA Pe3yJIbTaTa BbIUMCICHUH
OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U

12 IpoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS LEJbIX U bubnuoteka [JOK

13 JpOOHO-pallMOHATIBHBIX YPABHEHUH U https://m.edso0o.ru/7f414736
HEPABEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U bubnnoreka [JOK

14 JTpOOHO-pallMOHATIFHBIX YPABHEHUH U https://m.edsoo.ru/7f414736
HEPABEHCTB
MHoOro4saeHs! OT OTHON IIEPEMEHHOM. bubnuoreka [IOK

15 JleneHue MHOTOWJIEHA HA MHOTOWIEH C https://m.edso0.ru/7f414736
ocratkoM. Teopema besy

16 MHOTOYJIEHBI ¢ TIETBIMHU
koddunmentamu. Teopema Buera

17 Pemenue cucTeM ITMHEHHBIX E;IQIHOTeKa HOK
ypaBHeHwit ps://m.eds00.ru/7f414736

18 Pelenue cucTeM TMHERHBIX Bubnmorexa IIOK

ypaBHEHUH

https://m.edsoo.ru/7f414736
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Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUH. OnpenenuTenb MaTPUIbI

bubmuoreka [JOK
https://m.edsoo.ru/7f414736

19 .
2x2, ero reoMeTpU4ECKUN CMBICII U
CBOICTBa; BHIYHCIICHUE €T0 3HAUCHUS
Ornpenenurens MaTpUIbl 2%X2, ero bubmuorexa [JOK
20 F€OMETPUUYECKHUI CMBICI U CBOMCTBA; https://m.edsoo.ru/7f414736
BBIUMCJICHHE €r0 3HAYCHHUS
[Ipumenenue onpenenutens s bubnnorexa [JOK
21 peLIeHusT CUCTEMBI JINHEUHBIX https://m.edso0.ru/7f414736
ypaBHEHUI
Penrenune npukiiaaHbIxX 3a71a4 ¢ bu6mmoreka [IOK
22 [IOMOIIBI0 CUCTEMBI JINHEHHBIX https://m.edsoo.ru/7f414736
ypaBHEHUI
Pemenune npuknaaHbIX 3a1a4 ¢
23 IIOMOIIIbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUHU
KonTponbHnas padora: bubnnoreka [JOK
"PanrioHanbHble ypaBHEHHS U https://m.edsoo.ru/7f414736
24 HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHeHHI"
@OyHKIMS, CIIOCOOBI 3aJTaHUS bubnnorexka [JOK
25 dbyakuun. B3anmao obpaTHbIe https://m.edso00.ru/7f414736
¢ynkunu. Komnosuuus ¢pyHkunit
26 I'paduk QyHKUMH. DIIEMEHTAPHEIE BH6J.IHOTeKa HOK
MpeobpazoBanms rpabukos GyHKIHi https://m.edso0.ru/7f414736
OO6uacTh onpeaeneHus: 1 MHOXKECTBO bubnmoreka [JOK
27 3HaueHui Gpynkuuu. Hynm pynkuuu. https://m.edso00.ru/7f414736

[TpoMexyTKH 3HaK MOCTOSIHCTBA
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Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuoanueckue GyHKIUU.

28
[TpomMexyTKH MOHOTOHHOCTH
byHKIUHA
MaxkcuMyMbl U MUHUMYMBI (DYHKITHH. bubmmoreka [IOK
29 Haubonrpiiee n HaumeHslee https://m.edso00.ru/7f414736
3Ha4YeHHUE (PYHKIIUU Ha IPOMEIKYTKE
JIuneitHas, KBagpaTHYHas U JPOOHO- bubnuorexa [IOK
30 JAMHEHHAsS QYHKIMH https://m.edso00.ru/7f414736
31 DJIeMEeHTapHOE UCCIICIOBAaHHE U bu6moreka LIOK
MIOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI https://m.edso0.ru/7f414736
39 DeMeHTapHOe HCCIIEA0BaHHE U bubauoreka [IOK
HOCTPOEHUE TPaPUKOB THX (DYHKLIUI https://m.edso00.ru/7f414736
CTemneHsb ¢ IeIbIM ITOKa3aTelIeM. bubmorexa [IOK
33 bunom Herorona https://m.edso00.ru/7f414736
CTeneHb ¢ IeIbIM T0Ka3aTeNIeM. bubmmorexa [IOK
34 bunom Herorona https://m.edso0.ru/7f414736
CrenenHast GQyHKIUS C HATypaIbHBIM
35 Y LIeJBIM NToKa3aTeneM. E€ cBolicTBa n
rpaduk
KonTposbsHas pabora: "CTeneHHas bubnuorexa LIOK
36 ¢byuxus. Eé coiictBa u rpaduk” https://m.edsoo.ru/7f414736
37 ApudMeTHIECKHI KOPEHD bu6moreka LIOK

HaTypaJIbHOM CTENIEHU U €T0 CBOMCTBA

https://m.edsoo.ru/7f414736
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Apudmernueckuii KOpeHb

38 HaTypaJbHOM CTEIIEHU U €r0 CBOMCTBA
[IpeobpazoBanus YMCIOBBIX bubnmoreka [JOK

39 BBIPQ)KEHUI, COJIEPKAIIUX CTETICHU U https://m.edsoo.ru/7f414736
KOpHH
[TpeoOpazoBaHMs YUCITOBBIX bubmuorexa [JOK

40 BBIPOKCHHH, COACPIKALIUX CTCIICHU U https://m.edsoo.ru/7f414736
KOpHH
[TpeoOpazoBaHMS YHCITOBBIX bubnnoreka [JOK

41 BBIPOKCHHH, COACPIKALIUX CTCIICHU U https://m.edsoo.ru/7f414736
KOpHHU
HppanumonaibHble ypaBHEHMUS. bubnnorexa [HOK

42 OCHOBHBIE METObI PELICHUS https://m.edsoo.ru/7f414736
UPpaAMOHATIEHBIX YPaBHEHHIA
HppanmonaibHble ypaBHEHMUS.

43 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX YPABHCHHM
HppaunroHaibHble ypaBHEHHUS. bubnuoreka [IOK

44 OcHOBHBIE METOIbI PELLIEHUS https://m.edso0.ru/7f414736
UPPAIMOHATLHBIX YPAaBHCHHMA

45 PaBHOCUIILHBIE TIEPEXO/BI B PEIIECHUH ESSS?E;T:;ZSSII?MM?SG
UPpaIMOHATILHBIX YPAaBHEHHMA S '

46 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUN }hStI;I:SJ.l/P/Ir(T)]T:;;a:) ;Ir0u/1§f414736
UPpalMOHATILHBIX YPAaBHEHHMA S '

47 PaBHOCHITBHBIE MIEPEXO/bl B PEIICHHH brbsmorexa LIOK

UPPALMOHAIIBHBIX YPABHEHUN

https://m.edsoo.ru/7f414736
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN

bubmuoreka [JOK

48 :
MPPAIMOHATEHBIX YPABHEHHIT https://m.edso00.ru/7f414736
CgoiicTBa u rpaduk KOpHs N-0if
49 CTETIeHU KaK (yHKIUU 0OpaTHOM
CTETICHU C HAaTYPaJIbHBIM ITOKa3aTelIeM
CgoiicTBa u rpaduk KOpHS N-0if bubnnorexa [HOK
50 CTETIeHU KaK (yHKIUU 0OpaTHOM https://m.edsoo.ru/7f414736
CTETICHU C HATYPaJIbHBIM ITOKa3aTelIeM
Kontponbnas pabora: "CpoiicTBa u bubnunoreka [JOK
51 rpaduk KOpHs N-OW CTEIEHHU. https://m.edsoo.ru/7f414736
Hppanmonanbusie ypaBHeHUS"
59 CrerneHb ¢ parMoOHaIbHBIM bubmmoreka IIOK
OKa3aTeleM 1 e CBOHCTBA https://m.edso00.ru/7f414736
53 CrereHs ¢ palMOHATBHBIM but6mmoreka [IOK
OKa3aTelneM 1 e& CBoHcTBa https://m.edso00.ru/7f414736
54 CrerneHsb ¢ pallmOHAIBHBIM
IIOKa3aTeseM U €€ CBOMCTBA
55 [Moka3zarenbHast GyHKIUS, €€ bubmuorexa TIOK
CBO¥iCTBA 1 TpaduK https://m.edso00.ru/7f414736
56 Hcnonb3oBanue rpaduka QyHKIHN bubmuorexa TIOK
JUIS pellieHns ypaBHeHuit https://m.edso00.ru/7f414736
57 Hcnons3oBanue rpadguka GyHKIUH bubmorexa [IOK
JUIS pellieHns ypaBHeHuit https://m.edso00.ru/7f414736
58 [TokazarenbHbIE ypaBHEHHUS. bubnuorexa [JOK

OcCHOBHBIE MCTOJBI pCHICHUA
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II0OKa3aTeJIbHBIX YPaBHEHUN

https://m.edsoo.ru/7f414736

IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS
II0OKa3aTeJIbHBIX YPaBHEHUU
[TokazarenbHbIEC ypaBHEHUS. bubmuorexa [JOK

60 OCHOBHBIEC METO/IbI PEIICHUS https://m.edsoo.ru/7f414736
IIOKA3aTeJIbHBIX YPaBHEHHUU
KoHTtposbHas padora: bubnnoreka [JOK

61 "Tloka3arenbHas QyHKIUA. https://m.edso0.ru/7f414736
[loka3zaTenbHble ypaBHEHUA"
Jlorapudm uucna. CoiicTa bubmiorexa [IOK

62 norapudbma https://m.edso0o.ru/7f414736
Jlorapudm uncia. CpoiicTa bubmiorexa [IOK

63 foraprpma https://m.eds00.ru/7f414736
Jlorapudm uncia. CoiicTa bubmiorexa [IOK

64 foraprpma https://m.eds00.ru/7f414736
JlecATHYHBIC U HATYPATbHbIE bubmuorexa TIOK

65 orapudMbI https://m.edso00.ru/7f414736
JlecATHYHBIC U HATYPATbHbIE bubmuorexa TIOK

66 norapudMbi https://m.edso00.ru/7f414736
[peoGpazoBaHue BIPAKEHUIA, bubmuorexa TIOK

67 COMIEPKAIIX TOrapHMBbI https://m.edso0.ru/7f414736

68 [IpeoOpazoBanue BBIpAKEHUH,

CoJIepXKaIIuX Jorapudmpl
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[IpeobpazoBanue BoIpaXeHUH,

bubmuoreka [JOK

69 COJIEPIKANIX TOrapHbMbI https://m.edso00.ru/7f414736
Jlorapudmuueckas GyHKIws, e€ bubuorexa TIOK

70 CBOJCTBA U rpaduK https://m.edso0.ru/7f414736
Jlorapudmuueckas GyHkius, eé bubuorexa TIOK

1 CBOJiCTBA 1 TpaduK https://m.edso00.ru/7f414736
Hcnonb3oBanue rpaduka GyHKIUH bubmorexa [HOK

72 JUTA pelIeHHs YpaBHeHH https://m.edso0o.ru/7f414736
Hcnonb3oBanue rpaduka GyHKIUH bubmorexa [HOK

3 JUTA pelieHHs YpaBHeHHit https://m.eds00.ru/7f414736
Jlorapudmuueckre ypaBHEHUSI.

74 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METOIbI PELLIEHUS
JorapupMHUUECKUX ypaBHEHUH
Jlorapudmuueckue ypaBHEHHS. bubnuorexa [JOK

76 OCHOBHBIE METO/IbI pELICHNUS https://m.edso0.ru/7f414736
norapu(MUUECKUX YpaBHEHUN

77 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHUH bubnuorexa TIOK
oTapudMUUECKHX ypaBHEHHil https://m.edso00.ru/7f414736

78 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHUH bubmuorexa TIOK
NTorapudMUUECKHX ypaBHEHHUil https://m.edso00.ru/7f414736

79 Kontponbnas paboTa: bubnuorexa [JOK
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"Jlorapudmuyeckast pyHKIHSL.
Jlorapudmudeckue ypaBHeHHS"

https://m.edsoo.ru/7f414736

CuHyc, KOCUHYC, TAHT€HC U

80
KOT@HT'€HC YHCJIOBOTO apryMeHTa

81 CuHYyC, KOCHHYC, TAHT€HC U bubnmorexa IOK
KOTAHI'EHC UHCIOBOTO APryMeHTa https://m.edso00.ru/7f414736
ApPKCHUHYC, aDKKOCHHYC M aPKTaHT€HC bubnmorexa [IOK

82 YHCIIOBOTO ApryMeHTa https://m.edso0o.ru/7f414736
ApPKCHHYC, apDKKOCHHYC ¥ aPKTaHI'€HC bubsmorexa LHOK

83 YHCIIOBOTO ApryMeHTa https://m.edso00.ru/7f414736
Tpuronomerpuyeckast OKpyKHOCTb, bubnuorexa [JOK

84 ONpeAeIeHUE TPUTOHOMETPUUECKHIX https://m.edso00.ru/7f414736
(GyHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuydeckast OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybl

87 OCHOBHBIC TPUTOHOMETPUIECKHUE
bopMyIibl
OCHOBHBIE TPUTOHOMETPHIECKHIE brbsmorexa LIOK

88 bopmysBI https://m.edso0.ru/7f414736
OCHOBHBIE TPUTOHOMETPHYECKHE Brbmmorexa LIOK

89 bopmysbI https://m.edsoo.ru/7f414736

90 [IpeobpazoBanue bubnmoreka [JOK
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TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/7f414736

91 [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHHH
92 IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH
93 [Tpeobpa3zoBanue bubnuorexa [JOK
TPUTOHOMETPUYECKHUX BHIPAKEHHUIH https://m.edsoo.ru/7f414736
94 PelieHne TPUrOHOMETPUIECKHX bubnuorexa [IOK
ypaBHCHHA https://m.edso0.ru/7f414736
95 PelieHne TPUrOHOMETPUIECKHX bubnuorexa [IOK
ypaBHCHHIA https://m.edso0.ru/7f414736
96 Pemrenne TpuroHoMeTpuuecKux bubmorexa [IOK
ypaBHEHU https://m.eds00.ru/7f414736
97 Pemrenne TpUroHoMeTpuueCKuX bubmoreka [IOK
ypaBHEHU https://m.edsoo0.ru/7f414736
08 Pemenne TpuroHOMETpUYECKUX
yYpaBHEHUN
99 Pelienne TpUroHOMETPUYECKHX bubnnorexa [IOK
ypaBHEHHIA https://m.edso0.ru/7f414736
100 Penienre TpPUrOHOMETPHIECKHX bu6moreka LIOK
ypaBHEHHIA https://m.edso0.ru/7f414736
KonTtponbhas pabora: bubnuoreka [IOK
101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U https://m.edsoo.ru/7f414736

TPUTOHOMETPUUYECKUE YpaBHEHHS"
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ITocmemoBaTeIbHOCTH, CIIOCOOBI

bubmuoreka [JOK

102 3aIaHus [10CIIEeN0BaTEIbHOCTEN. https://m.edsoo.ru/7f414736
Metoa MaTreMaTH4eCKOM MHIYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE bubnmoreka [JOK

103 1ociaea0BaTeNbHOCTU. McTopus https://m.edsoo.ru/7f414736
aHayM3a 0ECKOHEYHO MaJTbIX

bubmuorexa [JOK

104 Apudmernyeckas nporpeccus https://m.eds00.ru/7f414736

105 I'eomeTpuyeckas nporpeccus

106 beckoneuno yObIBaromas
reOMEeTPHYECKast TPOrPeccust

107 CymMma 6eckOHEeuHO yObIBaroIei bubnuoreka [IOK
r€OMETPUYECKON MTPOTrPECCUH https://m.edso00.ru/7f414736
JInHEeNHBIN U YKCIOHESHIINAIbHBIN

108 poct. Hucino e. @opMyiia CI0KHBIX
MPOLIEHTOB
JIMHENHBIN U YKCTIOHEHIIMAIbHBIN bubnuoteka [JOK

109 poct. Yucio e. Dopmyina cia0KHbIX https://m.edsoo.ru/7f414736
MPOLIEHTOB
Hcnonp30Banue mporpeccuu AJist bubnuorexa [JOK

110 pelIeHus peabHbIX 3a1a4 https://m.edsoo.ru/7f414736
MIPHUKJIATHOTO XapaKTepa

11 KonrponbHas pabora: BH6J.1H0TeKa LHOK
"Tloc/Ie10BATETBHOCTH H TIPOTpeccHu” https://m.edso0.ru/7f414736

11 HenpepsiBHblE QYHKIMU U UX Brbmmorexa LIOK

CBOMCTBA

https://m.edsoo.ru/7f414736
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Touka pa3pbiBa. ACUMITOTHI

bubmuoreka [JOK

113 :
rpadHKoB QyHKIHiA https://m.edso00.ru/7f414736
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
115 CgoiicTBa (YHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke
116 Metoa HHTEpBaIOB /s peIeHUs
HEPaBEHCTB
117 Meto 1 HHTEPBAJIOB JIJIsl PEILICHUS but6mmoreka [IOK
HepaBEHCTB https://m.eds00.ru/7f414736
118 Meto1 HHTEPBAJIOB JIJIsl PEILICHUS but6mmoreka [IOK
HepaBEHCTB https://m.edso00.ru/7f414736
119 [IpumeHeHne CBOICTB HEMTPEPBIBHBIX but6morexa LHOK
byHKUMiT 15 perenns 3a1a4 https://m.edso00.ru/7f414736
120 [IpumeHeHne CBOICTB HEMTPEPBIBHBIX but6morexa [HOK
(byHKLMiT 119 pelenns 3a1a4 https://m.eds00.ru/7f414736
121 ITepBast u BTOpast IPOU3BOIHbIC bu6miorexa [IOK
dyHKIIH https://m.edso00.ru/7f414736
122 Ornpenenenne, reOMeTPUIECKHUI
CMBICJT TPOU3BOTHOM
123 Omnpenenenue, GU3MUECKUNA CMBICTT
MIPOU3BOAHOMN
124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K rpaduKy
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byHKITII

126

127

128

[Ipon3BOoIHBIE 3JIEMEHTAPHBIX

byHKIII

HpOI/ISBOI[HLIe OJIEMCHTAPHBIX

byHKIMHA

[TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

bubmuoreka [JOK
https://m.edsoo.ru/7f414736

129

[IpousBoiHas CymMMBbI, MPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

130

131

[Ipoun3BoiHas cymMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIMU (PYHKIUI

Konrtponsnas padora: "[Ipouszoanas”

132

[ToBTOpenue, o6odIIEHKE,
cUCTEeMaTH3aIus 3HAHHH:
"VpaBHenus"

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

133

[ToBTOpenue, o6odIIEHNE,

cucreMaruzanus 3HaHui: "OyHkuun"

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

134

135

136

HtoroBast KOHTpoJIbHAs paboTa

Hroropas KOHTpPOJIbHAaA pa60Ta

[ToBTOpeHnue, 060061ICHNE,
cucTeMaTu3alus 3HaHui

bubnmoreka [JOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Konrtpoannbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypes:

[IprumeHeHue nporu3BOIHON K bubnnoreka [JOK

1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/7f414736
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IprumeHeHue nporu3BOIHON K bubnnoreka [JOK

2 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://m.edsoo.ru/7f414736
MOHOTOHHOCTb M 9KCTPEMYMBI
[Ipumenenue npou3BoJHON K bubnnorexa [HOK

3 WCCJICIOBAHMIO (DYHKITHI Ha 1 https://m.edsoo.ru/7f414736
MOHOTOHHOCTb M 9KCTPEMYMBI
[Ipumenenne mpou3BoJHON K bubnnoreka [JOK

4 MCCIIeI0BaHUIO (DYHKIIMI Ha 1 https://m.edsoo.ru/7f414736
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K bubnuoreka [IOK

5 MCCIIeI0BaHMIO (DYHKIIHI Ha 1 https://m.edsoo.ru/7f414736
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne nNpou3BOIHON K bubmuorexa [IOK

6 UCCIIeIOBaHMIO (PYHKIMH Ha 1 https://m.edso00.ru/7f414736
MOHOTOHHOCTb Y 9KCTPEMYMBI
Haxoxnenne HanOoOJIbIIEro 1

7 HaMMEHBILIETO 3HAYEHUsI HEMPEPHIBHOM 1
(GyHKIUHU HAa OTpe3Ke

8 Haxoxnenue HanOOJIbIIETO U 1
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HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU
(GyHKLUU Ha OTpe3Ke

Haxoxnenue HanbdonpLero u

9 HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(byHKIMHU HAa OTpe3Ke
Haxoxnenue HanOoOJIbIIETO U bu6mmoreka [IOK

10 HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM https://m.edso00.ru/7f414736
(GyHKIMHU HAa OTpe3Ke
Haxoxnenue HanOOJIbIIETO U bu6mmoreka [IOK

11 HAWMEHBIIETO 3HAYECHHST HENPEPBIBHOM https://m.edso0.ru/7f414736
(GyHKLUU Ha OTpe3Ke
Haxoxnenne HanOobIero u bu6mmoreka [IOK

12 HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM https://m.edso00.ru/7f414736
(GyHKLIUU Ha OTpe3Ke
[Ipumenenne npon3BoIHON JIs bubnnorexka [JOK

13 HAaXO0’KJICHUs HAWJTY4YIIEro PEICHUs B https://m.edsoo.ru/7f414736
MPUKIIAIHBIX 3a7a4ax
IIprMmeHeHne nporu3BOIHOMN ISt

14 HAaXO0’KJICHUs HAWTY4YIIEro PEIeHUs B
MPUKIIAIHBIX 3a7a4ax
[IpuMeHeHne IpON3BOHON i1 bubnuoreka [IOK

15 OIIpEeAEIICHUs CKOPOCTU U YCKOPEHUS https://m.edso00.ru/7f414736
npoiiecca, 3aJJaHHOro (OpMYIIOi UK
rpaduxom
[IpuMeHeHne pON3BOHON IS bubnuoreka [IOK

16 OIIpEAEIICHUs CKOPOCTU U YCKOPEHUS https://m.edso00.ru/7f414736

nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom
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17 Komnosunus ¢pyHkuumit

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit
[eomeTpuueckue 06pasbl ypaBHEHHI Brbmorexa LIOK

20 Ha KOOPIMHATHOM TI0CKOCTH https://m.edso0.ru/7f414736
[eomeTprdeckue 06pasbl ypaBHEHHI bubnmorexa [IOK

21 Ha KOOPMHATHOM MIOCKOCTH https://m.edso00.ru/7f414736

22 Konrponsnas pabota: "Uccnenoanue BH6J.IHOTeKa LHOK
(bYHKIIHIE ¢ TOMOIIIBIO TPOH3BOTHON" https://m.eds00.ru/7f414736
ITepBooGpa3Has, OCHOBHOE CBOHCTBO bubmorexa LIOK

23 HEPBOOGPA3HBIX https://m.edso00.ru/7f414736
[TepBooOpa3Hbie FIEMEHTAPHBIX bubnuorexa [JOK

24 ¢yukuuil. [IpaBuna HaxoxAeHUS https://m.edso0.ru/7f414736
epBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX bubnuotexa [JOK

25 dbynakuuii. [IpaBuna HaxoXaeHUS https://m.edso00.ru/7f414736
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
WHTETpaa
Brruucnenue onpenenéHHoro bubanorexka [JOK

27 uHTerpana no ¢popmyne Herorona- https://m.edso0.ru/7f414736
JleiiOauma
Brruucnenue onpenenéHHoro bubanorexka [JOK

28 uHTerpana no popmyne Horotona- https://m.edso00.ru/7f414736
JleitOHuIa

29 [Ipumenenue nHTETpaIa ISt
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HaXOXICHUA HJIOIJ_[a,IIef/'I IIJIOCKHUX
¢uryp

[IpumeHnenue uHTETpaNa s

bubmuorexa [JOK

30 HaX0XICHUS 00BEMOB https://m.eds00.ru/7f414736
TEOMETPHYCCKUX Tell

31 [Ipumeps! pemeHuii bubnunoreka [HOK
nuddepeHInanbHBIX YPaBHEHUH https://m.edsoo.ru/7f414736

39 [Ipumeps! pemeHuit bu6mmoreka [IOK
nuddepeHnanbHbIX ypaBHEHUH https://m.edsoo.ru/7f414736
MaremaTtnueckoe MOJEINPOBaHHE bubnnorexa [HOK

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO https://m.edsoo.ru/7f414736
muddepeHIMaTbHBIX YpaBHEHUI

34 KonrponbHas pabora: Bubnunoreka [IOK
"HepBoo6pa3Ha51 u I/IHTer‘pa_]'I" https://m.edsoo.ru/7f414736

35 Tpuronomerpuueckue GyHKIIUU, UX Bubnunoreka [IOK
CBOMCTBA U rpa(bHKH https://m.edsoo.ru/7f414736

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpuueckue QyHKIMH, UX bubnuorexa [IOK
CBOWCTBA U TpaduKu https://m.edso00.ru/7f414736

38 Tpuronomerpuueckue GyHKIIAN, UX bubnmorexa [IOK
CcBO¥CTBA U TpaduKH https://m.edsoo.ru/7f414736

39 TpuroHoMeTpudecKue (yHKINH, UX bubmorexa [IOK

CBOMCTBa U Tpaduku

https://m.edsoo.ru/7f414736
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OT60p KOpHEN TPUTOHOMETPUUECKHUX

bubmuorexa [JOK

40 YpaBHEHUH C TTIOMOIIBIO https://m.edso0.ru/7f414736
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX bubnnoreka [JOK

42 YPaBHEHUH C IOMOILIBIO https://m.edso00.ru/7f414736
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX bubnnoreka [JOK

43 YpaBHEHUH C TTOMOIIBIO https://m.edso00.ru/7f414736
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 PemiieHre TPUrOHOMETPUIECKUX bubnuorexa TIOK
HEepaBEHCTB https://m.edso00.ru/7f414736

45 PelieHre TPUrOHOMETPHIECKUX bubmiorexa [IOK
HEpaBEHCTB https://m.edso00.ru/7f414736

46 PelieHre TPUrOHOMETPHIECKUX bubmorexa IIOK
HepaBEHCTR https://m.eds00.ru/7f414736

47 PelieHre TPUrOHOMETPHIECKUX Bubnmorexa IIOK
HepaBEHCTR https://m.eds00.ru/7f414736
KonTtponsHas padora: "I'paduku bubnuoreka [IOK

48 TPUTOHOMETPUUYECKUX (DYHKIUI. https://m.edso0.ru/7f414736
Tpuronomerpuueckue HepaBeHCTBa"

49 OCHOBHBIE METOJIBI PEIICHHS bubnuorexa TIOK

MOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/7f414736
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OCHOBHBIC MCTObI pCHICHUA

50
[I0Ka3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METOIBI PELICHHS
HIOKA3aTeNIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHSI bubmuorexa LHOK
MOKA3aTeNbHbIX HEPABEHCTR https://m.edsoo.ru/7f414736
53 OCHOBHBIE METO/IBI PEIICHUS bu6muorexa LHOK
TOTapHdMUEECKHX HEPABEHCTB https://m.edsoo.ru/7f414736
54 OCHOBHBIC METOIBI PEIICHHUS but6mmoreka [IOK
TOTapHdMUEECKHX HEPABEHCTB https://m.edsoo.ru/7f414736
55 OCHOBHBIC METOIbI PEIICHHS but6mmoreka LIOK
NTOTapHdMUUECKHX HEPABEHCTB https://m.edsoo.ru/7f414736
56 OCHOBHBIE METOIBI PEIICHHUS bu6morexa [OK
NTOTapHdMUUECKHX HEPABEHCTB https://m.edsoo.ru/7f414736
57 OCHOBHBIE METOIbI PEIICHHS bu6morexa [HOK
HPPAIMOHATBHBIX HEPABCHCTR https://m.edsoo.ru/7f414736
58 OCHOBHBIC METO/IbI PEIICHHS bubmorexa [HOK
MPpALIMOHATHBIX HEPABEHCTB https://m.edsoo.ru/7f414736
59 OCHOBHBIE METOIBI PELIECHHS
UppAIMOHAIBHBIX HEPABEHCTB
60 OCHOBHBIE METOIBI PELIECHHS
UppaIMOHAILHLIX HEPABEHCTB
61 I'paduueckue MeTobI pemeHus

UPPALMOHAIIBHBIX YPABHEHUN
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I'paduueckue MeTo Bl pemeHus

62
UppaIMOHATILHBIX YPaBHECHUN
I'paduyeckre METOABI PEIIEHHS bubuorexa TIOK
63 MOKA3aTEbHBIX ypaBHEHH https://m.edso0.ru/7f414736
64 ['paduueckue METOIBI PELICHHS bubmorexa IIOK
MOKA3aTETbHBIX HEPABEHCTB https://m.edso0.ru/7f414736
65 I'paduueckue METOIBI PELIEHHS bubnuorexa TIOK
norapHMHUECKUX ypaBHEHHUi https://m.edsoo.ru/7f414736
66 I'paduueckue METOABI PELIEHHS bubmuorexa TIOK
TOrapH(MUIYECKUX HEPABEHCTB https://m.edso00.ru/7f414736
67 I'paduueckue METOIBI pELIEHUSI bubmiorexa [IOK
TOrapH(bMHUECKUX HEPABEHCTB https://m.edso00.ru/7f414736
I'padmuueckue metos! pemeHus bubnnoreka [JOK
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX https://m.edsoo.ru/7f414736
ypaBHEHUI
I'pamyeckue METOBI penIeHus
69 MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
YpaBHEHUH
I'paduyeckue MeTobl penieHus
70 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
HEpaBEHCTB
['padmueckue METOIBI pEIICHUS
71 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
HEPaBEHCTB
72 Kontponbnas paboTa:
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"HppanuoHaibHble, IOKa3aTeIbHbIE U
norapupMHuUeCcKre HepaBeHCTBRA"

KomrnekcHpie yrcna. AnreOpandeckas

bubmuorexa [JOK

73 U TPUTOHOMETPHYECKasi OPMBI 3aIHCH https://m.edso00.ru/7f414736
KOMIUIEKCHOTO YHCIIa
KomrmiekcHbie uncna. Anredpanyeckast bubmuorexa [JOK

74 U TpUroHOMeTpuYeckasi GOpMbI 3aHCH https://m.edso00.ru/7f414736
KOMIUIEKCHOT'O YHCIIa

75 ApudMeTHIecKue omnepanum ¢ bubmorexa [OK
KOMIIICKCHBIMI YHCIIAMM https://m.edso00.ru/7f414736

76 Apudmerndeckre onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU

77 N3006pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit
CTETEeHHU U3 KOMIUIEKCHOTO YHcia

80 d®opmyna Myaspa. Kopau n-oi but6mmoreka [IOK
CTETIeHH 13 KOMIUTEKCHOTO YHCIA https://m.eds00.ru/7f414736
[IprMeHeHrEe KOMIUIEKCHBIX YUCEI JIs bubmuorexa [IOK

81 petieHus pu3nIecKux u https://m.edso0.ru/7f414736
reOMEeTPUUECKUX 3ajau

82 Koutponbrast pabora: "KomruiekcHbie Bubnmorexa IIOK
. https://m.edso0.ru/7f414736

83 HarypanbHble U 11en1bie yrciia bubmuorexa [JOK
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https://m.edsoo0.ru/7f414736

84 Harypasbnblie u niensie yucia
85 [TpuMeHeHrnEe TPU3HAKOB JIEIMMOCTH
EJIBIX YUCEIT
86 [IpuMeHeHre TPU3HAKOB JICTMMOCTH
LEIBIX YHCEIT
87 [TpuMeHeHNEe IPU3HAKOB JIEIUMOCTH
uensix yucesn: HOJl u HOK
[IprMeHEeHNeE IPU3HAKOB JEIMMOCTH bubmuorexa TIOK
88 nensix ancen: HOJT u HOK https://m.edso00.ru/7f414736
89 [IpyMeHeHHE IPU3HAKOB IEIMMOCTH bubmorexa [IOK
LEJTBIX YHCEN: OCTATKH TIO MOJIYITIO https://m.edsoo.ru/7f414736
90 [IprMeHEHNE TIPU3HAKOB JAETMMOCTH bubmorexa IIOK
IEITBIX THCEIT: OCTATKH TI0 MOJIYJTIO https://m.edsoo.ru/7f414736
[IpumeHeHne NpU3HaKOB AETUMOCTH bubnnoreka [JOK
91 LEJbIX YHCEI: alropuT™ EBKIMaa 1ist https://m.edsoo.ru/7f414736
peIICHNUS 3a/1a4 B IIEJbIX YUCIIaxX
92 KourposnsHas pabora: "Teopus meabix Bubnmorexa IIOK
—— https://m.edso00.ru/7f414736
Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA. bubnmoreka [JOK
93 PaBHOCHIIbHBIC CHCTEMbI M CHCTEMBbI- https://m.edso0.ru/7f414736
CJICICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHUII.
94 PaBHOCHIIBHBIC CUCTEMBI I CHCTEMBI-

CIICACTBUA
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95

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHbBIX
ypaBHEHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

97

98

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUHU

bubmuorexa [JOK
https://m.edso00.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

100

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
yYpaBHEHUHU

101

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IUYHBIX 00J1acTeil HAyKu U
peabHOM KU3HU, UHTEPIIPETALIHS
MOJIyYEHHBIX PE3Yy/IbTaTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

102

IIpuMeHeHne cucTeM K pEeIEeHUI0
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IUYHBIX 00J1aCTe HayKu U
peaNIbHOM JKU3HU, NHTEPIIPETALINS
MOJIyYEHHBIX PE3Yy/IbTaTOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U
peabHOM JKU3HU, HHTEPITPETAIHS
MOJTYYCHHBIX PE3yJIbTaTOB
KonTtponsHas pabdora: "Cucremsl bu6mumorexa [IOK
104 palMOHANIBHBIX, HPPALMOHATIBHBIX https://m.edso0.ru/7f414736
MOKa3aTeJIbHBIX U JIOTapU(PMUICCKUX
ypaBHeHUH"
ParioHasbHbIe ypaBHEHUSI C bu6nnoreka [IOK
105 napamMeTpamu https://m.edso00.ru/7f414736
ParrioHasbHbIe HEPaBEHCTBA C bubanorexa [IOK
106 napameTpamu https://m.eds00.ru/7f414736
PanpoHanbHbIE CHCTEMBI © bubmmorexa [IOK
107 napameTpamu https://m.eds00.ru/7f414736
HppannoHaibHble ypaBHEHUS, bu6moreka LIOK
108 HEPaBEHCTBA C apaMeTpaMu https://m.edso00.ru/7f414736
109 HpparnroHaibHbIe CHCTEMBI C bubnuorexa [IOK
napaMeTpamu https://m.edso00.ru/7f414736
110 [Toka3aTeNbHbIe YpaBHEHMS, bu6moreka [IOK
HEPABEHCTBA C apaMeTpaMu https://m.edso00.ru/7f414736
111 IToka3aTenbHbIE CHCTEMBI C
napameTpamu
112 Jlorapugmuueckue ypaBHEHHUS,

HEPABEHCTBA C ITapaMeTpaMHu
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113

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

115

116

117

TpUroHoMeTpUYECKUE YPABHEHHUS C
napameTpamu

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEICH peaTbHbIX
CUTyaIMil C MOMOUIBIO YPABHEHUH C
napameTpamu

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

118

IToctpoenune u ucciegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

bu6mmorexa [IOK
https://m.edsoo.ru/7f414736

119

IToctpoenune u ucciegoBaHue
MaTEMATUUYCCKUX MO}IGJ’IGIZ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

120

121

122

KonTponbhas pabota: "3anaun ¢
napameTpamu”

[ToBTOpenue, 06001ICHNE,

cucTemMatusanus 3HaHuil: "YpaBHeHus"

[ToBTOpenue, 06001ICHNE,

cucTemMarusanus 3HaHuil: "YpaBHenus"



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

123

[ToBTOpeHnue, 06001ICHNE,

crucTeMaTu3alus 3HaHui: "YpaBHEHHUS.

Cucrembl ypaBHEHUI"

124

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HAHWI:
"HepaBencrpa"

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

125

126

127

[ToBTOpEeHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HAaHUHN
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3alys 3HAHMIA:
"Hepasencrtna"

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTH3alys 3HaHUH:
"ITpon3BoaHas u €€ npuMeHeHue"

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

128

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3alus 3HaHUM:
"ITpon3BoaHas u €€ npuMeHeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

129

130

131

[ToBTOpenue, o6odIIEHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"IIpon3BoaHas u €€ npumMeHeHue"
[ToBTOpenue, 06001IeHNE,
cucreMaru3aius 3Hanuii: "Murerpan u
€ro npuMeHenue"

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"

132

[ToBTOpenme, 0600IIEHNE,
cucremaTusanus 3Hanuil: "OyHkuun"



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
bubmuorexa [JOK
134 Wrorosas KoHTponbHas paboTa 1 1 https://m.eds00.ru/7f414736
bu6mmoreka [IOK
135 Wrorosas KoHTponbHAs paboTa 1 1 https://m.eds00.ru/7f414736
136 [ToBTOpEHHE, 0606H16HI:I€, 1
cUCTEeMaTH3alus 3HAaHUI
OBIIEE KOJIMYECTBO HACOB I10
i 136 10

[NPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb HNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudmMeTrndeckue  omepaluu  C  PAalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbInonsATe npubamkEHHbIC BBIYMCICHUS, UCIIONIB3YS MPaBUJIa OKPYTIIEHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCICHHHA
OnepupoBaTh HNOHATUSMM: CTENEHb C LIEJBIM IOKa3aTelleM, CTaHIapTHAs
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHHUS
BeimonHATe TpeoOpa3oBaHus LENbIX, PAMOHANBHBIX W WpPpAllHOHATBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JUIA PELICHHS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BaHUEM arrapara aareopsl
3 OyHkmn 1 rpaduku
31 OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh

omnpezieNieHuss M MHOXKECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,




B3aUMHO 0OpaTHbIe QYHKIIUU

OnepupoBaTb MOHATUSMH: YETHOCTh U HEUETHOCTH (GYHKIUH, HYIU

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUYHOW (YHKIUH,
CTETIeHHO! (PYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS MPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 3aJad M3 JIPYIHX Y4YeOHBIX MpPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (GOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudmernueckas u
' reoMeTpHYECKasi IPOTPECCHH
4 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIIas TeoMeTpuyecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii A
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKA
5.1 OrnepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U ABICHUH, MIPH PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE, TeopeMma,  CIIEACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOIi MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJIbHOE, IIEJI0€ YHCIIO; WCIIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHO>KUTENH JIsl PEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAIMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yucia, AECITUYHBIC M HATypaIbHBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHU [UISI MPEeoOpa3oBaHUs  BBIPAKEHUI,




ONCpUpOBaATh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonuaTe mpeoOpa3oBaHusl BBIPAKCHHUN, COAEPIKALIMX JIOTapu(MBI,

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTs pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aj]auu,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoJbIIee |
' HaMMEHbIIIee 3HAa4eHUs (QYHKIMHM HAa TMPOMEXKYTKE; HMCIOJIB30BATh WX JUISA
uccrnenoBanus (QyHKIMH, 33JaHHO rpaduKoM
OnepupoBaTh NOHATHAME: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON |
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
TUIOCKOCTH M UCTIOJIb30BATH JIJISl PEIICHUS YpaBHEHHUH U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUIN
' U MCII0JIb30BAaTh UX Ul PELICHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUN
34 Ucnonw3oBathk rpaduku (QyHKUMHA I8 HCCIENOBaHMS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATHUAMU: HEeNpepbIBHAS (DYHKIMS, TPOU3BOIHAS (QYHKIIUY;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN M (DU3NYECKHI CMBICT HPOM3BOJHOW JUIs
peleHus 3aaa4
49 HaxomuTe  MpOW3BOAHBIE  DJEMEHTAapHBIX  (DYHKIWH,  BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh W JKCTPEMYMBI, MPUMEHSTh PEe3yIbTaThl HCCIECAOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Mcnonb30BaTh MPOU3BOJAHYIO JJIS HAXOXKACHUS HAWIYYIIEro peIleHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTh MNOHATUSMH: MEpBOOOpa3Has M UHTErpaji; IOHUMATh
' reoMeTpUYecKuil U (pU3NYECKHii CMBICIT HHTETpaja
46 HaxonuThs mepBooOpa3Hble 3JIeMEHTapHBIX (YHKINH, BBIYACISITh HHTETPAT

o popmysne HeroTona — Jleitbnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaMM MaTEMaTUYCCKOI'O aHaIn3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOU, MPOLIEHTHI,
11 OeckoHeUYHbIE Mepuonyeckue apoou. ApupmMeTudeckue onepaiuu ¢ palroHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popma 3anucu AeCTBUTEFHOTO YHCIA.
1.3  HUcnonw3oBanue moaxonsuield (GopMbl 3alIUCH JACHCTBUTENBHBIX YUCEN JUIS PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
UHTEPBAIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [TpumeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a71a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE
' (GyHKIUH
3. OO6nacte ompeneneHUss M MHOXKECTBO 3HadeHMd QyHkuuu. Hymm QyHkumm.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHast (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0i CTeNeHH
34 Tpuronomerpuueckas OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaroas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaOLIEH TIeoMeTpudecKon
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiiaIHbIX 3a7a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peanbHOU KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIEr0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHON TSI HAXOKACHHUS HAWITYUIIETO PEIICHUS B TPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAUTL A0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, PAalMOHAIBHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2 wu  3%3, omnpeneiauTenb  MaTpHIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHUsT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHA,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (pyHKUMH Ui pelleHHs ypaBHEHHIH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe H3BJIeKaTh, MHTEPIPETUPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEAJIbHBIX IPOLECCOB U SBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHHA  pacHpelesieHHss W TUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; yMEHUE TPUBOJUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIMBAOLIMECS IPSIMbIE, NapalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHyca, LUIMHApPA, O0BEM KyOda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LNWIMHIpPA, KOHyCa; YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU HPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMi ¢yHkuuu. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa 1 Hadaja MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Anredpa
U Hayaja MateMaTudeckoro ananusa: 10-11-e kmaccel: 6a30BBIi U yTITyOJICHHBIH
ypoBHU: yuebnuk / lII.A. Amumos, FO.M. Konsrun, M.B. TkaueBa u ap. —

Mockasa: [Ipocsemenue, 2023, 2025.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. [MaGynun M.U., Tkauéra M.B., ®énoposa H.E. u np. Anrebpa u Hauana
MaTeMaTU4YecKoro aHaiau3sa. Jlunaktuueckue marepuansl. 10 kiacc.

2. abynun M.U., Tkauéa M.B., ®&énoposa H.E. u np. Anrebpa u nHayana
MaTeMaTH4eCKoro ananusa. /lunaktuueckne marepuansl. 11 kmacc.

3. TxaueBa M.B. Anre6pa n Hadyana MaTeMaTHYECKOTO aHaIn3a. TeMaTudecKue
tecThl. 10 Kmacc

4. TkauéBa M.A. AnreOpa u Havana aHanu3a. Tematudeckue TecThl. 11 kiacc.

5. ®énopora H.E. U3yuenue anreOpsl u Hayan aHanu3a. Kaura mist yaurens 10-
11 knaccel

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepalbHbIi MOPTa.

2. www.school.edu - "Poccuiickuii 06111e00pa3oBaTebHbIi TopTat'.



3. www.school-collection.edu.ru/ Enqunast Kommekuus ugpoBbIx
00pa3oBaTeLHBIX PECYPCOB

4. www.mathvaz.ru - docbe MIKOJIEHOTO YUHUTEIIST MaTeMaTHKU
JlokymeHTaIus1, pabo4re MaTepualtbl ISl YIUTEIs] MaTeMaTHKH
5. www.it-n.ru"Cetb TBOpUECKUX yuuTeneit"

6. www.festival.1september.ru dectuBanp megarornyecKux UaeH

7. bubmuoteka L{OK https://m.edsoo.ru/7f414736



https://m.edsoo.ru/7f414736
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